Preparation and characterization of a disulfide-stabilized Fv fragment of the anti-Tac antibody: comparison with its single-chain analog.
Recombinant DNA techniques now allow the production of "mini-antibodies" called Fv fragments. These have been produced either as the independent variable domains of the heavy and light chains non-covalently associated in one-to-one stoichiometry or as single-chain gene products with the two domains linked by an intervening peptide sequence. Although Fv fragments can have excellent binding properties, they are often difficult to produce in good yield and lack the characteristic stability of whole antibodies. To improve the stability of the Fv molecule, we have introduced a cysteine residue into conserved framework regions of both the heavy and light variable domains from the anti-Tac antibody at positions compatible with the formation of an interdomain disulfide linkage (i.e. VH-44 and VL-99). The mutant subunits form a disulfide-bonded Fv molecule, which binds to the alpha-subunit of the IL2 receptor (IL2R alpha) with an affinity identical to that of humanized anti-Tac IgG. This disulfide-stabilized Fv (dsFv) proved to be substantially more resistant to denaturation by heat or urea treatment than the single-chain Fv (scFv). Furthermore, the yield of dsFv is -four-fold higher than that of the single-chain analog.